on which version of CAP88 is used. Consequently, the differences between the two versions are being assessed in detail at Savannah River National Laboratory. The version 1.0 and 3.0 database files contain 496 and 838 radionuclides, respectively, and though one would expect the newer version to include all the 496 radionuclides, thirty-five radionuclides are listed in version 1.0 that are not included in version 3.0. The majority of these has either extremely short or long halflives or is no longer in production; however, some of the short-lived radionuclides might produce progeny of great interest at DOE sites. In addition, one hundred and twenty-two radionuclides LaBone et al.
(http://www.epa.gov/radiation/assessment/CAP88/), was the very first CAP88 version released half-life, dose and risk factor values based on Federal Guidance Report 13. Differences in these values could cause different results for the same input exposure data (same scenario), depending on which version of CAP88 is used. Consequently, the differences between the two versions are being assessed in detail at Savannah River National Laboratory. The version 1.0 and 3.0 database files contain 496 and 838 radionuclides, respectively, and though one would expect the newer version to include all the 496 radionuclides, thirty-five radionuclides are listed in version 1.0 that are not included in version 3.0. The majority of these has either extremely short or long halflives or is no longer in production; however, some of the short-lived radionuclides might produce progeny of great interest at DOE sites. In addition, one hundred and twenty-two radionuclides
INTRODUCTION

In support of the Environmental Services Section's Environmental Permitting and
Monitoring at the Savannah River Site (SRS), dosimetry assessments (maximally exposed individual and collective doses) for the SRS Radionuclide Air Emissions Annual Report for National Emission Standards for Hazardous Air Pollutants (NESHAP) (EPA 2006) are performed by the Savannah River National Laboratory (SRNL) Environmental Dosimetry Group based on the SRS radiological source term. The SRS Environmental Report for 2007 was prepared by Mamatey et al. (2008) for the U.S. Department of Energy (DOE). The purpose of this report is to 1) present summary environmental data that characterize site environmental management performance; 2) confirm compliance with environmental standards and requirements; 3) highlight significant programs and efforts; and 4) assess the impact of SRS operations on the public and the environment.
The calculations for this report are performed annually using the IBM Mainframe version (1.0) of the Clean Air Act Assessment Package-1988 (CAP88) dosimetry code, the EPAapproved model for demonstration of compliance with EPA standards for radionuclide emissions to the atmosphere (EPA 2006) . CAP88 is an atmospheric dispersion and dose calculation computer code that combines stack radionuclide emissions with meteorological and population data. CAP88 estimates "health impacts from the inhalation, ingestion, air immersion, and ground surface irradiation pathways" (Beres 1990 Guidance Report 13 (FRG 13). It would be advisable for those facilities still using version 1.0 § § to migrate to version 3.0 to take advantage of the added radionuclides and to negate the need to work with the much less user-friendly mainframe program. In addition, it will allow use of the current agricultural productivity factors, organ and weighting factors, and radionuclide transfer factors that version 3.0 offers. The differences in the radionuclide databases between the two versions can cause different results with the same input scenario. For this reason, the differences in radionuclide half-lives between the two databases have been assessed in detail in this study.
The differences between the radionuclide databases used by these codes is caused by the fact that version 3.0 uses FGR 13 for dose and risk factors, organ weighting factors, and decay chains where as version 1.0 uses the program RADRISK *** based on ICRP 30 (1979) for dose and risk factors and "Limits for Intakes of Radionuclides by Workers" for organ dose factors (Beres 1990; Dunning et al. 1980) . Radionuclide transfer factors have been updated according to National Council on Radiation Protection and Measurements (NCRP) Report 123 (1996) for version 3.0. There are also differences in how agricultural data can be input. Version 1.0 allows for data to be input for a specific area, such as SRS, where there is a region where no crops are grown or livestock raised. Only the State average can be used in version 3.0, which does not allow for areas with no agriculture. The population and wind files from version 1.0 are still usable in version 3.0 with minor modifications. All the database differences in versions 1.0 and 3.0 are currently being considered at SRS to accomplish the migration from one CAP88 version to another. The extensive migration process and the Software Quality Assurance (SQA) Plan involve the following major tasks:
1. Verify and validate successful execution of version 3.0 using SRS site-specific information.
2. Benchmark version 3.0 against version 1.0 to understand the differences between the two versions.
a. Quantify the differences by nuclide and pathway.
b. Document the findings and differences.
3. Develop a version 3.0 user's manual for SRNL.
4. Update the SQA documentation.
Because of the magnitude of the migration process from version 1.0 to 3.0, this study focuses only on the differences between the radionuclide half-life databases in the two versions.
METHODS AND MATERIALS
The files for both versions of CAP88 were downloaded and then searched for those that contained the radionuclide databases. The two files, ALLRAD88 for 1.0 and FGR13CD.NDX for 3.0, were then compared to determine the differences in the half-lives. ALLRAD88 contains element-and radionuclide-specific data based on ICRP Publication 30 (1979) Table   1 include all the significant figures specified in the versions 1.0 and 3.0. The percent differences in Table 1 were calculated for half-life differences greater than 1.0 %, which helped determine that 41 radionuclides have different half-lives at this percent difference. Some radionuclides were included in version 1.0, but not in version 3.0. These radionuclides with their half-lives and progeny are shown in Table 2 .
RESULTS
The versions 1.0 and 3.0 database files contain 496 and 838 radionuclides, respectively.
The calculated percent difference between the two versions is shown in 
CONCLUSIONS
CAP88 is an important tool used at various DOE sites for compliance. Throughout the DOE complex, a variety of versions of CAP88 are currently used. Presently, SRS uses the mainframe version 1.0 and SRNL researchers are working on the transition from this version to the latest version (3.0). In this process, a number of procedures are involved to ensure the testing, verification, validation, and documentation of the adapted methodology. This study covered only one of the several aspects considered in the transition process; comparison between half-life databases of the two versions. Since these CAP88 versions are currently used by DOE sites at the same time, the encountered differences in half-life values in the two versions analyzed in this study might trigger differences in results even for similar input exposure data.
The majority of the differences in half-lives between the two versions is most likely caused by differences in rounding or slight variation due to different sources. There were some, such as 67 Cu, where the differences were most likely caused by typographical errors. Errors in radionuclide half-lives were determined to occur in both versions, though errors in one version are usually not the same as those in the other version. Both versions contained three errors that were greater than 10%. The differences for version 1.0 tend to be larger, with 184% and 43.75%
for version 1.0, than those in version 3.0. The largest difference for 3.0 was 31.40%. Acknowledgements -The study represents a portion of a larger study to implement CAP88 version 3.0 at the Savannah River Site. The authors express their gratitude to Drs. Thomas J.
Overcamp and Timothy A. DeVol from Clemson University who are participating in various aspects of the transition from one CAP88 version into another.
Disclaimer -Mention of trade names or commercial products does not constitute endorsement or recommendation for use by the authors or their corresponding organizations. Table 1 -Radionuclide half-life percent differences. 
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